Larval mouthpart morphology has proven to be an additional taxonomic tool at the subgeneric and generic level in mosquitoes (Diptera: Culicidae) of the genus Anopheles and some members of the tribe Sabethini. However, little is known about these characters in genus Culex. The present work describes the mouthpart morphology of four species belonging to the recognized groups in the subgenus Carrollia. Five mandibular characters are diagnostic in the subgenus, four on the mandible and one on the maxilla: posterior dorsal tooth (PDT), mandibular comb (MnC), mandibular spiculose area (MSA), postartis (Poa) and dorsal maxillary suture (DMxS). The maxilla offers two characters that allow the separation of the groups proposed by Valencia (1973) for this taxon: seta (4-Mx), Cx. bihaicola and Cx. rausseoi (bihaicola group) is large (0.127-0.159 mm), little sclerotized, not branched and located posterior beyond the laciniarastrum one (LR1), in Cx. iridescens and Cx. urichii (iridiscens group) it is very large (0.203-0.229 mm), strongly sclerotized, branched on the apex and medial to the maxillary body (MxBo).
Introduction
The genus Culex L. (Diptera: Culicidae) represents close to 800 named species worldwide. According to the most recent catalogs (Knight & Stone 1977; Ward 1992; Harbach & Peyton 1992; Guimarães 1997 ) and the recent checklist of genera and subgeneric abbreviations Reinert (2001) , 24 subgenera are assigned to the genus, ten in the Old World, 11 restricted to the New World and 3 with worldwide distribution (Culex, Lutzia Theobald and Neoculex Dyar).
ZOOTAXA
The mouthpart structures were observed using a Leitz Wetzlar LABORLUX S, model 513591 light microscope. The maxillary and mandibular nomenclature follow Harbach & Knight (1980) with additions from Navarro & Liria (2000) . Generic and subgeneric abbreviations are those Reinert (2001) . The morphometric measurements were carried out using the scheme methods of Navarro & Liria (2000) . Seta number one (1-Mx), seta number three (3-Mx), seta number four (4-Mx), seta number seven (7-Mx), setae of the maxillary palpus (8-11-Mx), maxillary body (MxBo), maxillary spiculose area (MSpA), dorsal maxillary suture (DMxS), laciniarastrum one (LR1), laciniarastrum two (LR2), maxillary palp (MPlp), galeastipal steam (GSS), maxillary brush (MxB).
Discussion and conclusions
The following characters represent the synapomorphies previously reported (Navarro & Liria 2000) that support the subgenus Carrollia as a strong natural grouping in the genus Culex with 99% bootstrap value: posterior dorsal tooth (PDT) simple not serrate with two accessories over spheric surface; mandibular spiculose area (MSA) with large and abundant spicules; mandibular comb (MnC) large with one spicule in a central position surrounded by short spicules at each insertion; maxillary dorsal suture (DMxS) short and diagonal, and postartis (Poa) U-shaped, short. Valencia (1973) , using adult, larval and pupal characters, divided the subgenus Carrollia into two groups: bihaicola (5 spp.) and iridescens (11 spp.). This author described a maxillary seta 5-MP (4-Mx, after Harbach & Knight 1980) whose shape is diagnostic for the bihaicola group (shown in Fig. 2b ). The seta 4-Mx allows separation of Cx. bihaicola and Cx. rausseoi from Cx. urichii and Cx. iridescens, members of the bihaicola and iridescens groups, respectively. In Cx. urichii and Cx. iridescens 4-Mx is very large (0.203-0.229 mm), strongly sclerotized, branched on the apex, and in a medial position on the maxillary body (MxBo). This seta in Cx. bihaicola and Cx. rausseoi is very large (0.127-0.159 mm), poorly sclerotized, unbranched and located beyond laciniarastrum 1 (LR1). The shape of 4-Mx is very conspicuous in the iridescens group and can be seen without dissection. Despite this, Valencia (1973) did not note its taxonomic importance.
In addition, we found the LR1 and the position of 4-Mx are autapomorphic characters (diagnostic) for distinguishing iridescens from bihaicola species. The iridescens group has LR1 with large spicules and the position of 4-Mx is medial to MxBo, while the bihaicola group has 9-13 short spicules in LR1 and 4-Mx is located beyond LR1. The subgenus Carrollia seems to be the most ancestral group among Neotropical Culex species, probably evolved from subgenus Culex and probably represents a sister group to the subgenera Anoedioporpa, Melanoconion, Microculex and Deinocerites of Culex (Navarro & Liria 2000) .
Based on our analysis and the larval key shown in Valencia (1973: 25-26) we add some diagnostic group characters as follow (in bold):
1. Head hair 9-C short, insconspicuous, normal in position at level of 10-C; comb scales apically fringed, more or less spatulated, and arranged in a patch of 2-5 irregular rows. Despite the fact that species of bihaicola and iridiscens groups can be found in different breeding sites, the four species here studied have the spathes of palms as a common breeding site in different places and biogeographical localities from Venezuela (Table 1) . Moreover, the bihaicola species group share the breeding sites like palm spathes in the same locality, but are temporary segregated. In addition, Cx. bihaicola also breed in other phytothelmata such as Heliconia or even artificial containers. The iridiscens species group were found in different geographical localities.
More species should be included for a more robust morphological analysis of mouthparts in the genus Culex sensu lato, and searching for additional powerful characters to get an approach to the natural classification and evolutionary trends of Carrollia.
